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IBLLDUSTION
This repevt has besw prevered usder Osstrecy KD 85151 1n seder %o sevssfy
regulpennets of parezraph 3.2.1.8 ef NASA-SPEC-ROMOR003.
Tra oveluiiva of the kaXkius Lottle %eciga, frem ths crigimel prorssal 4o
ssutreds ecgpletisz, 1s doeuribed in Chapter II.
| Chapter III prosente owmaneXy infermstioa n mterial properties and e
qmlifisation test results 38 well ae stress asi. 460 net previsusly evbmitted,
Chapher xvmmmmmmnmbmwu.monmaw |

wpea the st results.

Chapisy V esateins the Mertia Cospeny’s eoxslusisus and reosummoiatiows .
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11  DENTON DRSCEIPYION

The purpsse of \his ehagtor 1o to briefly seview the evelrtise af the
heliwm Bottle dosign frem the time of {he origimal prepoeal threvgh the qmuli-
ficatica progrenm.

A POReD NEE

The helitm bottls design, as prepesed 1ia suspiuse to the erigimal NASA
MIFC BPQ, ie shows in Referemse 1, 1t was propesed that the bettla Be fabdri-
estod in cue Fiees frem s besic oxirufed tuhe. The mjor charesteristies of
the desigh mre:

Maderial: M9 slwdipm alley

Inside Dismster: 20.96 1mehes

Vall Thicknese: 1.03 izshes

Cwirall lengtk: 2711.13 inches

Volight: 1325 pounds’

Intersal Velwm: 35 eubic fest

Mk Configarasion: I 2A0-8h Baseen
Asscrding %o venders cowtasted during the Jreparstien of the propesal, the
largest extruled tude they esuld supply weuld have aa isailde dlamster of 19.5

Anehes and o vall iielmess of 1.123 laeher. Tho Mrtia Company yvepesed,

thozefare, %0 forgs the tetils ends, heat tyeat the ¥ettls, expend the betilse,
yrier %o aging, ky kydreulis dalglag is o female dis. In efdition, the Mavtia
mwnmxm.dmnumumu nm,

'mmmmqunuunu«m ’ S.

3. PELDCIANC AYJCUR JaSTON
mdhrm-ﬂ!MMM\th
wum: mmum,mumm-

% 31.0 eudic feot miximmm, 31.5 ecubie foot maxiam, imcreasy (ke owmll lsagth




The prelinipaty dseaign sulmitted for approval 1s shawn in Betorones
Yhe major characterirties of the desiga wore: |
nsamg: 201h alwxinem alloy '
Insiée Dismster: 19.10 inohes

GG T D P TERARN .
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Wall Thickases: 0.50 imshes
Overull lengih: 7).58 fushes
Yedght : 104 younde
Inveraal Velwms: N.2 eukie . s
Bad Cemfigaruiion: I 280-2% T~w
Nashined . "rows

el ..\ T At 5 ‘L,r v » T L
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.mmmm‘mm-gmmmuuhm‘u.
€.  DESIGN CRANGES

Pabricatisa of the gmlificatisa mmits wes isiciated ¥y xolesse o Martin
dresing 88-4000500 1n Nowesher of 1962. During the esuree of the yregrem, several R
éesign chenges vere incerpsrnted and theagh are dissussed kerwis.
1.  ICE A, Pebrusry 1963

T™is revisien edded Jrefuct 1dentificeties deta smyplied by KASA and
changed the pretective finish regriremmst. The erigisa) BASA requivemant was fer
sulghurie asid amedisisg of heth the ixterier ast exterier bottla surfases. The
mm-upmm‘mmmmﬁh“hm
the interier surfase vl would redese the seot. EAZL arthoriosd this ehasgo and
1% vas inserpereted by DCE A ‘sal made effestive for all umits. '
8.  DCE B, May 1963

. BASA dizeeted that the end configareiien of the MoAtls be chamged 73

 elinzate the mexined greswes md replace Wum by extersal threads. This change
ws insorpesuted Uy ICN B and mde offectiw for all mite.
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X C, July 1963 ,
 HASA directed that the folloving opersticas be adésd te thbe Zabricatise

——
s)Mhutmtmmmumnquuh
‘aimultaneous with the ex’ernel quanch.

») AMdd 2 mter soluhMed;v pavetraat inspectien after heat tresat.

g) M4 a alecning operetion after pesstreryi inspectiea.

¢)£unam'mop'mmuupm«m-mmm

surfans oftsr psnatrant isspectioa.
Tho foregoing add!tiens worc mads in order to redess the pessidility of stress
w;uummmmhmmmo. In order %o acoumplish ths
intermal quonshing, the Martin Company requestsd and rvoeived permission to
meumm‘upcuo&mmmfmmm-&www.

T othar it chonged by this DCH was te allow seeliag of the anodic
eonting by weing het vater without dichremste. This change vas regmwated in
“endsr to aveld the afditiemel cxpesse of & spesial wealing taxk eises the
mm-wmmmumw The regwst was
Wmﬂuucmmumaunumummm
mw.

[ 4 "
mummmmwwnc-ﬁ-ﬁmun

teemuh-uq.
| nnust-mmupnm-mmﬁ
mmxﬁsmwm musmumun-uuhm-
| MSPG Guring Toveuber esd Daesshsr 1963.
. FISAL BTN
pummm.nmwﬁmmﬁ‘
’ qealificsiise test prugmm. Kach Wttls pasesd 0ask 0e% %0 whieh 53 as owd-

Jeeted and UnTefore Do éacigs Gaages wore inecryersted. AS tAe eceslusies
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of tis test program draving 88-X000500 was rodrown eu aylar ond pewveral

Mtiouﬂ. Wn were -ium to improw the overull dosmwstation for

produsiion purposes. This dreving whioch carrics s ahange letter D aub wis
Tolsased in Jume 156h. '
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III DESIR ABALYSIS

\l.

The purposs of \he prclivisady;design reperd, Befercnes 2, was %o provitalngR
saclytisal Justifioxtion Zew the design sbuitted for aypreval in evier %¢
coed vith the fadrisstisa of qualifisetics tess mits. Referense & yeceented
the ealoulated strese 1evels fer the varieowr 338 exvircamento enf ves besed

wpen 4dn expecied wberisl sneksaisal preperides. A high predadility of sw-

vival of She test progrom wae predisted. IV 15 \de purpess of this Stapver Lo
wiats the pralintuary vepert $o inzlule tho data strtaivnd and odldidienal o

[4

yous sondusted during 39 cewso of tha pregres.
A, Myugis) Prepesties

y

The mechenical yrepsrtiss of the extrwsicss used fer s fulwiestion of JEAN

the dovelopont esd gualifisetion wnite wveve &oterudusd aw’ reperted in Dot 3N
erenss 3. The velwse oblained mot or xessded expestations. The Srzssver
mn-Mwmemu\d.mﬁwm,m.nml.
Sine0 a1l of Yhe Viwe Feperiei in Faferouse 3 vere fres ssverial heet
a.bum,am;mmmmuuamug{na
gumm,m&ummmmm,

TANE 1: EELIUM BOPYLE XXTRISIOM

LS IN SR
M. Mean | oW, Dev.

1.690




The results of Shs qualifisatien %0t yregrea have booa Foperted -pepavu-
%31y in Defecenes V., wiuttuuwmmum:
1. mmupodmmuummmmw
2. bomdmtnmmwmmmmm-
wnmumwhwummwd(mﬂ
Iasod wpou V38 presswre-tim histerise yossndod dwing the buned
m,nummmtmmn-mam’t
or grelter
wmuomsmmam-wmnmsum
tesk pleed appreximtely in the eontval three to fowr fack of Whe
eylinivisal ssctisa of the Betiles
m«wbmtmamnwmcmauuwum
eonber of tho cylindvieal section, She frestwre poths vese ¢oite
~  sisllar emseg e Sew whive dwrsd
Quaatisetively the pertinest results are e wesowes &) YWt reesrdnd
dwring the erycganie burst tests and prosented im Todls R.

 PABLE 21 NELIUM BOTTLE BUINSY
29t msiY8 (-320°T)

Daret
Prees. (PSI)
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osaewr at 6660 PBI. Baced wpow the prelimirary amalysis coutalzed i3

‘Reforense 2, it vas shevn 4dhady tha Yupture rejuivemsat waz the mere

crisicgl. Thoe matarvial properiics reperted in Maferenca 3 reiafsres
this cema.ustom. It 1» impewsaxs, thavefere, s pwedics fzilure (Tip-
ture) as scewrataly es pessible. A thereugh staly of Referense 5 wes
usde, fyem vhich 1t was evidsns thaats the fasters inflwensing the se-
1seiion of = pavtisulay rwpture fermuls vewld be:
a. ths peeamtry of the weosel :
b. the styvus dioteibutisn in tha plestis rauge
e. e plastis stress-stirein charesteristies of the material
4. The sriscrion for the initistion of plastic dafermtisa
mu'dmmmum-m-mumm
Refovenes Y 1ad %o tis felleving cemalusiems: °~C
a. Vee langth-te-diamster ratis vas suffisiently lerge ¢o that the
vassel eeuld e treated us an infinitely leag eylimder
b. the diamster-te-thickneds ratie was amell emeugh %6 warrzaant
coumu;un. of Yhe variatisa of ko siressss Jxreugh the
thiakuens
the uaiaxial wltimate strain at -320°7 vas small emsugk Ve
pernit s asfwsption that the elastis and plastie streas dis-
twibuilzas de wat differ redlsslly
the ratie 2f ultimmbe-te-yiald ssrongth and the stress-atrain
surves at -290%" permit the sssumptiiea of an 1deal elastis-
plassis mavezial
The remaining Saste te Lo consilered was the evttarion fov tha initiy-
tion of plesiie Geformition. The Tresea o mximm slnar eritcrieon mes |
Mhumﬂtnmemcummvuudoﬂgnl

5 13959




availadls. The feregoing azgumenie lsad eus ¢ the Osvaluwsion thad
mmmamsnm.-m«uutnm
suptare of the heliws botilas. Aesording %o Dufevenss 5, egpmtiisa
éOmflrﬂpWhyL.l.quhthW
of the Cesbridgy Philcsophieal Soelsty. Iseause tais sowres is st
muﬂ_i};;yihbhnnhﬂuttnd”'sggﬂtﬂlhp—
gsu!i-uu'. S
2. Deriwatizxz of the Burst Presswe Fermile

Consifey a Shick-wall eylindey, of imside veliwe & end owiside
radivz b, subjectel %0 su 1ntermal Jreeswe.p. Frou Juforeses 6,
Table III2 enwe 29, the W stresses m:ﬁ-‘ﬁ@faﬁ g

_ . at (b +rt)
us@eriL: Oy = P T e )

> &..'
R (TS
C o lE-v)

GY ‘-P " (b"-ci.‘)

vhare as rsbh
Tuploying she Treses sritevier, the &irfurenses Gp ~Or y Ox~Gp, Co=Cx
ave examisad emd plactis deformatisa cieris whes ke slgadraicslly
Ltrmtd'mmuﬂmmmouiualmw!. ™
srilieal gematity 45

206
b* - a¥ rl.

'GQ"Gr = P

«od his Quantity is laigest et 7 - o. Therefers plustie Scfebustion
Anttiates ot the imeldc swfase of e «y)afer wn |
AN

.

14 5

b¥ea>

Y oep-
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The elastic-plastis interlace must nevw 2eve outwerl fYem Ts& 6 SN
redive Yl <b. Meferrisg te the skateh delsv, eguiliwimm in the »-

directisn requires that . ’O'ﬂds,.

B s

\& /

(6, +dse) (t+dr)de - O rde - 26,dv é% 2 0
M:Wﬁ,«u“mmqnmwmrumu

c,dr + rdoy —Ged ¥ * 0

doy _ Ce-6r

dvr v 6)
Nou, sinee She 2ene fren ree o ol is plastis, G~ = Y , @ oem-
stent. Therefeve, edartion 6) esn %o integrated te give
”~»
Gy » Yixgr +C
and the constast ef ixtegratisn, ¢, is evalunted frem the eemditisn

at x4,

'Cz -P ‘Y)‘&&

r
= YAy -P
The 3008 bE3weed I'sd enl P20 15 elastis exerpt at the ixterfees vod

viore eguatisas 3), 5) eni T) vequire that
Q‘L b;_al
| P Tl

2a%b- A
b*-a* d*

Y= op

e

P
s i

T sy i o b pUMﬁu’fﬁ'




- (Ybsa. P)
und dividiag through by Y aod selving fer §

e 4 (- dt
E=dog g +3(- %
Whoa the plestic imierface resehes the outside of the cylinmier (4sd),

eI
S s

ve bave . b
p= Y log 8)
Sisce we have sssumsd sz 1deyl elsstis-plastic mstearial
Cy=Cu= Y

and the maximws preswurs sapability of the eylinder, in other verds,
the durat pressure, i

Pe= Ou log 2 9
vhere C 4 {s the xinimm ultimste tensils stweagth of the maderisl.

TRIST LV VR AL PR AL LR

3. Cosparisen of Aetwal and Prodicided Barst Pressuwres

"Assuming that ths heliwm detiles sre fadzieitied within Whe telew-
anses speeified, the mmmwmuumnumw.m-
19.12 inches and the thickaess will be within 3he reange 0.90 - 0.89

inehas. Sines
br=a+h

b h
't

ori the least valme of b/a sesws vhen

k= .09
ln9.56

2 . 1.0930%

P,'mr
m-un-nu-hmmemnmh«mmumu-
mnuwmmummnma

Zafovencs 3. mum.muummumm
IIL)”!




ave prescated ia Tedls 3.

SARLE 3: COMPARIBON OF CALCULATED AND
ACTUAL BURST PRESSURES

u;:.‘ (gl) ZRI(‘:I) ABTUAL
89,200 7140 6960
80,500 ‘160 TOO
80,100 T30 6890
82,500 T30 7120

AVERAGE

Tve results shova iz Tadle 3 imdicate that the medel selectel fer
4he failure analysis is sousd amd t2at the mterial used and fabrisgtion
;ntrohiwdvm result)in vessels ef cowsistent sirength. Usits & 3
‘usmunc,mwmmmaam
while waits ) odd 3 €34 net. The ixteras) queselirg wonld, if exything,
. tend %o imerease the Mslc msehsnicel pregerties vhlle the shet peeniag,
besswse it aids residual compressive siressos, veuld tent te decresss the |
burst stresgid. ?mma-mumuhmsmwm

Mmcwusmwumu—.numm.

ahet poeairg asd intersal Quanching, the fergiag eud reheat trestemat ye-
stared 96.65 40 98.3% of the origiaal weterial streagth. Stated ensther

m,mawdtmmmmmwmmcm
mumwuurmm-mmmnu iv & loss of bas

raterisl strengsh of euly 2.6%.

%3 pointed out iz Beference &, uaite 3 wad & il small lecal aracs
waick vere uader the minimem wall thiskowss ¢ 0.09 imohes. Uuit 3 hed o
ons square iach srea whizih wes 0.87 inohes thiek and wmit & ned s 16
imeh qvea 0.88 inches shisk. These lreal thickmess deviations 444 met af
foad the burat streagth.




D. 1

e —

“fio‘xﬁrwomuth\mdthlmmvnmnnm

yinliing wvill inltiate, 1t is msesesary % kmow ths &igtridetien of slactis
stresoss alsag the lomgth, ead tarmughout the thichases of the Melims bdettls.
Inowiag the elastic siress &istridutiscas, 1t is then & mtter of selesting
sal agplying s Tield eriteriss. Ths ¢lastis strecces cousist of %we pares;
the mhwene strecsus and %s fiscomtiamity stresess arisiag from changee

in the Jesmstry of ths wasel. For smalyuis yurpeass, the goemstry o e
wvessel is as showm in Pigare 1.

. tone ._+"_'32§§_+—-bcm~o(1h

| —
\y> 9“»‘&
) |<‘5'

//15‘1
2

7ig. 1! Vesesl Jeemntry fer Amalysis Purpeces
DIS0ONTTNIIYY STIRNENS
The discextismity gtreesss arising fyem the eyiisdsr-sybere Jucrties
mummuammummmmmm
in Bsforvess 7. mwmu-mmmmmam
progrex showed that ylelding isitiztes at tie iassr surfase. Durefore, ‘e
egaaticas presectod Mareic, are for the inmsr swfare suly.
"a) CTLIKINR-SYRENG JUMOTION ’
For the eylindsy
Sy -‘;-“3- He AL { gx)




For the sphere '

o= = [ TR TOR) + B0 )| Ho

Ja
"

3(\-—4")

3(x-*)
ot 2D

8l)= ¢ i)
al)= et i)
wi = é(\[wt\-ﬁm(ﬂ

s) = Peisson’s RATwo

AN

mm:a:pmumxdmwa.A,

mm-n.s’aml.
») CUB-EFIEE JYINE
Ter the esm
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The sosriinates y sad Y are idoxtified in Figure 1 and O 18 the Dalf-engls
of the esns. The fumstion @ is tadulsted o page J9% of Msferemes §. The
funertons Ltig ant Li(y are the Bosssl-Kelvin funetions of erdar twe and
uﬁ-mmnagwu 1 . In order o we these
funstions they must first be trensfermed to funsilens of serc order. Frem
MS :
- < e o
. 2 .
# Jiag = = (§ 45 +4L)
. R Y 4 '
o | .N“‘Iz-(‘lﬂ*i’f-wt.S)

asd pov She tedlds of Iyfercase 10 can B¢ weed.

R 33559

L g,

e

- -

Eop



Caleulaticas havo doen carried ewt for
e = 9.95 inchas
b z 0.90 {pches
S = 0.
o = bs®
Mthnnlu-mmwnnmt.
2. NOGRNE STNRSSES |
The moct ascarete caloulation of the mesbress strecess at the immer
surfase can be e wetng the lems thisk wall equetiens for the cylinder sad
ths sphere. Unfertmastely, comparadls eqguatisas for e ooas are mot awvail-
abls but, as it turns eut, the ecae is net eritisal). Thia wll equations
are used for the ecas. The nedossary cquatisns are given in Refuveses 6,
Tabls XIXI.

Por the eylindar " "
Con = b +o
P bt -al

baa+h

Cim
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For ios con2

These strecess have been computed for & @ 935 inehes, h 50.90 imshes and

a(,auw“mmum 3.

3‘ YIRID GAITROION
mm.ammmmmmmc

mwuu u-nn-h-nmnn- hypothesis vhieh states thhat yielding

mmw mmmuumm.a«um‘m

nhmdaMHMumtm

1

Mmmmwormunm“ommmuwmm

mtarial.

0e = (5'0"5\') +(ox- °'r) ¥ (og- 6’;)

&MmthmomtmwmmmM

>

S’ TR G

[

e&mumisy'm“s. The effective stresh csa *hea be coxpated. The
nmnnm\wnnuummm-‘.. Pigure b shews that ylolding
nnmmwm&umn.wuﬁ-mmmm-
mmqnnurmaam Sines, ot %is petint

e 10. 8
mmammmguu'mu
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Proo Teble 1, ths mistam yiold sireagth et -320°F 1s 73,400 pei and
sisrafore the ylelA pressirs is G790 pei. BEwea allewing for sams lses
dmmumnwmm;mdmmzmuumumn
u.xpmdu;uuamm. This rrsult vas esafirayd during the
st mp-,maoummu mmnmmmmﬂ.

¥. END ATTCBEW? 10AD CAPABILITY

he whicle imatallatisn ef the beliumm hottls is auch that all loads
m%bsmat&egs;dt‘-mh. Thaa wpper fitting dess not sarry
any load in tis Ciight direction. Im erder to evalumate the iastallstion
rrganmmwn,mmnuumuwwutyd
the lower oné is salewdted herein. Foxr separste eemiitions ars cossifsrod;
extol leod (ereica), isteral load (shear), besding, twisiizg (versien).
1. SEOTION FROFERTIRS
The eritical scction is the 1/8 imsh underest at the emd of the extorsal
¢threads. mmuhmnmmmmucuunnxu,u
ebtain tiss feliowing sectiss preperties:
Croes-festione) Ares
A“{'_’(Aot‘ﬂ\':)
3 > 3-T4a - Z{en2s) * 3.494 .
drz .63 w.

A = 7' 50 lunb

Dadipg Mpeyt of Inertie

£« T (a5~ 4%)

T+ 691 ¢




wma

2. STHRSS CONCENTRATION FACTORE
The appropriate stress comosdtration factors far a zexicircular groove

0.036

0.433




CASCILAGED 10408
mua—ctmﬁm-mma-owmm.
Mcial lead, P = E'!EA- Pevup s

+

Dear loed, V= Q’EA PoVaIDS
Kts

Dending domes';, 1ot fovnes

l. Kth

= 2653' 1Nl -~ Poum s
s —— 1
Ac {’-tﬂ

mmmumuvmwwnmammamm

”;vmnm.umumx. The sheer streagt: was ancumed %0 bs
‘ 603 e the tensils stresgih. ummmmuuwumuh

TANE &: RED MITACRENT 104D CEMCITIRS

TR W
+250°%7 | ® +250°7
159,30
19, 500

97,100
189,600

)

i

B e e




IV RELIAZILITY ARALYSIE

A rsliehilivy ealysis wes pressited ix the Prelixisnry Daaiga Pepaat,
Refursaee S+ This amalysis was based pon st sstimate of she otatistiom)
parafnters assscisted vith t'» helium Botile extrusioa mmcheaicel prepor-
ties. It wves shown therein, that tks prebelMlity of the dettls swrviving
the qualifisesisa vest progras ves 0.9997. It s the purpess of tkis
Coapher te use the sctual mterisl asdi test dettm gresveded to shev Ve
hatp mrgias of safety and the inkerent denige relisbiliny.

A. Mzgias ef Sefety

The design yiald et ultimte presswres are ocssputed frem the
formlas developed iz Chapter III ead the design (99%) mechenissl ywe-
Jertiss presented fu Tadis 1.

’,"MW’ ’.. .MU"
Cy" 71,800 yui at 320°F G, = 79,300 pei ab -320°7

», = 66h9 pat 75 = 7099 pet

4

£

””,

NN

ummmammn-mmmu%
psi reapestively. The mwgise of sailady ase 2knrslave

P %

A

MBS

R & ol = +.32% YIELD

in

we BZ e o050 wenuez

.

Besct wen Ve resulis of fowr WFEt tests {adle £) ths altdmets margia
of safedy reaget freu ¢.0305 & +.068. '

= 139%
. J




3. BeladASY

The bdasis relishility requirensat as stated in paragr. & 35.2.12
of KASA-SPEC-200002008 is taat tho prebabdliiy of ths helium bottls
survivisg the epersiicmml eaviremmcat shall bo .999%%. As will be
demcastfated, the imhereut reliakdlity, based wpon the qualifisatien
test rostulis, for sxeeseds thin requivemsas.

Prea the data iz Tabls 2, the mean burst pressure is 7002 psi and
the range of durzt presawres for thé¢ four samplos vas 230 psi. Ter
a small awmber of samples, susk as four, the standawd deviatisa emm
be eemputind using the methiod developed im Referisve 12. The predadil- [
10y ~diotridbatien for the icast ¢f 2 valwew dveon at random from a

normai populaiion zust satisfy the equatiom

(n-19 ﬁ -R=0

»s nuader of samples

P= prebadility of execeding a givee valwe
I= the normal {feviate

s-m:u-lhoqum'

This equatien is selved by stréal and erfer using standard yrebadllily
tables. NFer

= b

P 028

§ - .om

R

the oquatien s setisfied. The standard deviatice ef the bmet yros-
eures is Sherefere




LI

b~

ooy e

_!iq'-i'w

Ascusing that the four agsples are yepreseantative of the puglatien

msa burst Fresswe 700 1.0003

presf pressure 3000 N

operaling preesure = 30O = Aol

standand Geviagtion s 13 a @
The prebakility ef surviriag she presf tosk, P, Li-4erypedbiisey
m-ﬂgummmx”m

x”.é‘h%m- .28 STAKDARD DEVIATIONS .
P“,.‘.nutnuhua. The prodadility of swrvivizg the egeratisg
Mdm.mmcur“urmmutum
muxm-uou -

x“.-’nm « 28,58 STANDARD DEVIAPICES
.02 :

The preodability of surviviag the eperating pressure afler haviag sur-
vived the Jewoaf precewre i3 math Mgher them 7, because of the peo-
sidls friluwres whish are climinated By the precf test. The Fequired
relishdlity (.9599%) sorrecpénds to a mormel &sviate of 3.22 Blandard
¢eviatiens &0 1% can be esen that the isherest reliability far exseeds
ke Tequiremons.

e impligation cf the foregeing amalysic is thad tan reguired e~
142011487 eould be achisved with & smsller safedy frster (1ovae durmd
pressure) aad thuc peruit a smaller wall thisknees end lcos weiZhs.
TAis o bs acsemplishod bosanse of the ishetentiy amll sestber ia
the astual as-fodericeted stveegih.
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1.

B. Ingemmuiatisas
Hased upan 2 analysis and data yresented herein Lt is recoumended

that:

1. Preflight Cortifisstien af the heliwm betile be granted

A, Cocalusions

The baliuam bottle design hos been dsmsastrstod to bLe adaqimte
ie al) respests
The Maliwm bodtis fadricatice pPrecass has boen demezatratsd %

e vdeguate in alkl respects

™ helimm bottle fndorest ¥olisdility fur axeseds the design

sbjective.

Consideration b0 given %o a redustion in the specifiad preet
ezl buret presswres erehy perxitting a weaight redustien st
e saerifies 1n the requived relisdbilily.

Kt oy
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